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Adapting to climate change impacts 

(1) Retrospective adaption =  
Managing towards historical conditions 
 
(2) Prospective adaptation =  
Managing towards future conditions 
 
(3) Do nothing 
 
 
 
 

Adaptation = adjustment in natural or human systems in response to actual or 
expected climatic stimuli or their effects, which moderates harm or exploits 
beneficial opportunities (IPCC) 

We have choices…. 









http://www.alaskaphotographics.com/photo-96127-09.pl
http://ifw7ken-svr3/KenaiPhotos/Photo.aspx?album=Mammals&photo=Caribou


Measured rates of climate change impacts on 
the Kenai Peninsula 

-  wetlands (6 – 11% per decade since 1950) 

-  glaciers (5% surface area, 21 m elevation   

since 1950) 

+  SB beetle outbreaks (triggered by 2 

consecutive warm summers) 

∆  wildfire (spring, grass) 

+  treeline (10 m per decade) 

- available water (60% loss since 1968)  

∆  species distributions 



Changing fire regime? 

 2005 fire season 

http://www.electricskies.com.au/Galleries/WBelt/WBeltP68.htm


Woody shrub encroachment into 
Sphagnum peatlands 



Conversion of white/Lutz spruce  
forests to Calamagrostis savannah 



Changing migration window  
- eBird records for the Kenai Peninsula in 2007-12  

 13 new species in last 5 years 

 Earlier arrival records for 33 species 

 Later departure records for 38 species  

Eurasian-collared dove 
Heerman’s gull 
Jack snipe 
Lesser black-backed gull 
Long-billed murrelet 
Northern Mockingbird 
Redwing 
Spotted towhee 
Turkey vulture 
Western Kingbird 
Western meadowlark 
Willow flycatcher 
Wilson’s phalarope 



Abnormal wood frogs 

Chytrid fungus 



Harvested species likely to diminish in abundance 
on the Kenai Peninsula 

http://www.alaskaphotographics.com/photo-21015819.pl
http://www.alaskaphotographics.com/photo-96127-09.pl
http://www.alaskaphotographics.com/photo-17-6889.pl


Climate envelope modeling using 

 Random Forests™ 

 

a1b scenario decadal averages for 

 temperature, precipitation (SNAP)  

 

landcover type with the greatest % cover in 

 2km pixels  

 

if previous landcover type for each timestep 

 (2039, 2069, 2099) P >0.5 then stay; 

 if P <0.5 then landcover type with 

 highest probability  

Forecasting the Kenai Peninsula’s 

landscape through 2100 





37% of the Kenai 

Peninsula is forecasted 

to change landcover 

type by 2099! 

  
 

 
 

Eastern side shows 
afforestation of alpine 
(hemlock) and coast (Sitka 
spruce)  
Western side shows 
deforestation (white and black 
spruce), expanding grasslands  
 



86 birds  
333 vascular plants  

477 nonvascular plants  
141 arthropods  

44% of 1,037 native 
species are unique to one 
of 10 landcover types 



Land cover Type 
2009 

(Ha) 

2099 

(Min Ha) 
Trend 

Unique 

Species 

Alpine  556,419   0   - 170 

Black Spruce  188,406   0    - 56 

Deciduous  38,401   37,601    21 

Herbaceous  48,001   65,202  + 15 

Mixed Conifer  79,603   330,411  + 1 

Mixed Forest  249,209   0    - 86 

Mountain Hemlock  34,401   109,604  + 10 

Shrub  330,011   0    - 57 

Snow or Ice  550,419   50,802  - 8 

White-Sitka Spruce  230,408   0    - 38 

In a worst case scenario, > 400 native species are on a trajectory 

for extirpation from the Kenai Peninsula by 2099! 



> 138 exotic species of flora (108) and fauna (30) occur on 
the Kenai Peninsula and are poised to fill novel assemblages 



2 questions we need to ask 
ourselves…. 

What’s the risk of doing nothing? 

What’s the risk of doing something wrong? 

----Rosa Meehan 
10 Feb 2010 



Kenai Peninsula has already changed in response to a changing 
climate and is forecasted to continue doing so 
 

Novel assemblages are not likely to be a simple re-shuffling of 
native flora and fauna 
 

Many extant native species are on a trajectory for extirpation 
 

Many exotic species are already on the Kenai Peninsula and 
more are enroute  
 

Do we accept these outcomes or are we willing to accept 
responsibility for stewarding these outcomes?   

 

 

What is the risk of doing nothing? 
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A human-mediated system on the Kenai 
with an unknown outcome…. 

Cluster Fly 

Earthworms 

Pheasant 

Spruce bark beetle 

http://www.insectimages.org/images/768x512/0758149.jpg


Same climate forecast 

but potentially 

different outcomes…. 

We are already 

making choices!  

Boreal Transitional 



“To keep every cog and wheel 

is the first precaution of 

intelligent tinkering”. 

- Aldo Leopold 

But instead of conserving biodiversity, 
we minimize species extinction… 


